UNITED STATES DEPARTMENT OF COMMERCE 



United States Patent and Trademark Office 



January 24, 2003 



THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE UNDER 35 USC 111. 

APPLICATION NUMBER: 60/432,799 
FILING DATE: December 12, 2002 




| By Authority of the 

^COMMISSIONER OF PATENTS AND TRADEMARKS 



L. EDELEN 



Certifying Officer 



; w 
! O 



Plfcase type a plus sign (♦) inside tins box 



s 



i H 
iO 



, , , PTOASB/16(02-01) 

Approved for use through 10/31/2002 OMB 0651-0032 o a 

, J L _ Patent and Trademark Office. U S DEPARTMENT OF COMMERCE f-> 

Under the Paperwork Reduction Act of 1 095. no persons are required to respond to a collection of information unless it displays a valid OMB control number 

PROVISIONAL APPLICA TION FOR PA TENT COVER SHEET g w 

This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.53 (c). 
Express Mail Label No. EL827840779US Date: December 12, 2002 



Given Name (first and middle [it any]) 



James L. 



INVENTOR(S) 



Family Name or Surname 



Miller 



JCUy. 



Residence 
ity and either State or 




Foreign Country) 



Westford, MA 



□ Additional inventors are being named on the separately numbered sheets attached hereto 

TITLE OF THE INVENTION (280 characters max) 
DEFIBRILLATOR TEST DEVICE AND METHOD ~ — 



Direct all correspondence to. 
13 Customer Number 



24737 



CORRESPONDENCE ADDRESS 
► 



Place Customer Number 
Bar Code Label here 



1 — i Firm or 

■ — » Individual Name 




Address 




Address 




City 




State 




ZIP 1 


Country 




Telephone 




Fax J 



ENCLOSED APPLICATION PARTS (check all that apply) 



£3 Specification Number of Pages 
£<] Drawing(s) Number of Sheets 



13 



□ cD(s), Number L 
I I Other (specify) [] 



□ Application Data Sheet. See 37 CFR 1.76 



METHOD OF PAYMENT OF FILING FEES FOR THIS PROVISIONAL APPLICATION FOR PATENT (check one) 



□ Applicant claims small entity status. See 37 CFR 1.27. 
A check or money order is enclosed to cover the filing fees 



J The Commissioner is hereby authorized to charge filing i 

fees or credit any overpayment to Deposit Account Number I 14-1 ?7n 
Q Payment by credit card. Form PTO-2038 is attached. 



FILING FEE 
AMOUNT ($) 



Am 



The invention was made by an agency of the United States Government or under a contract with an agency of 
the United States Government. 

^ No. 

□ Yes, the name of the U.S. Government agency and the Government contract number are: . 



Respectfully submitted, 
SIGNATURE _ 



Date 



TYPE D or PRINTED NAME Tony E. Piotrowski 
TELEPHONE 914 333-9609 



REGISTRATION NO. 
{if appropriate) 
Docket Number: 



42,080 



USE ONLY FOR FILING A PROVISIONAL APPLICATION FOR PA TENT 

This collection of information is required by 37 CFR 1 51 The information is used by the public to file (and by the PTO lo process) a provisional application 
^^S^^T^ S, U ^ SkI^SV 7 CFf 5 1 14 J* 3 °? leCt,0n 13 *° <a*e 8 hours to complete, including gathering, preparing, and submlttng 

the complete provisional application to the PTO Time will vary depentfcng upon the individual case Any comments on the amount of time you require to complete this 
form and/or ^^^^^^yj^^f^J^. should be sent lo the Chief Information Officer. U S Patent and Trademark Office. U S Department of Commerce. 
Washington. D C 20231 DONOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO. Box Provisional Appl.cabon. Assistant Comm^^oneV foV 
naiems. Washington. D C 20231 



Copy provided by USPTO from the PACR Image Database on 01/23/2003 



> 1 



US020480 



Defibrillator T st D vice and Method 



FIELD OP THE INVENTION 

The present invention relates to the field of test 
equipment. More particularly, the invention relates to a 
defibrillator test device that uses a temperature response to 
provide a test result indication. 



BACKGROUND OF THE INVENTION 



Electro-chemical activity within a human heart normally 
causes the heart muscle fibers to contract and relax in a 
synchronized manner that results in the effective pumping of 

10 blood from the ventricles to the body's vital organs. Sudden 

cardiac death is often caused by ventricular fibrillation (VF) in 
which abnormal electrical activity within the heart causes the 
individual muscle fibers to contract in an unsynchronized and 
chaotic way. The only effective treatment for VF is electrical 

15 defibrillation in which an electrical shock is applied to the 
heart to allow the heart 1 s electro-chemical system to re- 
synchronize itself. Once organized electrical activity is 
restored, synchronized muscle contractions usually follow, 
leading to the restoration of cardiac rhythm. 

20 A defibrillator is an electrical device that is used to 

restart the heart of a patient that is in fibrillation. There 
are a variety of different types of defibrillators, e.g., 
external and pat ient- implantable . 

At the completion of open chest surgery when the patient is 

25 removed from the heart -lung bypass machine an electrical shock is 



Copy provided by USPTO from the PACR Image Database on 01/23/2003 



tf» T? ^3 .-■ 3 ' «4 «y ., J 1 1 Jil «;2 O 

* * 

* 

US020480 

frequently needed. The surgeon inserts two paddle electrodes 
into the patient's chest. The paddles have electrodes that are 
placed in contact with the patient's heart. A defibrillation 
shock is administered to the heart that w resynchronizes" the 
5 heart causing it to beat normally. The paddle electrodes must be 
sterile to prevent infection. Repeated sterilization and 
repeated use cause the paddles to degrade over time. 

It is critically important that the therapeutic shock be 
administered to the heart in a timely manor. The defibrillator, 

10 the paddles , cables, and controls must be in good working order 
before they are needed to defibrillate the heart. Therefore, it 
is desirable to test and confirm the proper function of all 
elements in the therapy shock delivery chain including the 
defibrillator, paddles, connectors, connecting wires, and 

15 switch (s) often prior to use. 

A common test method is to connect the paddle electrodes to 
a tester and to deliver a test shock. At least in the case of 
internal paddle electrodes, they must be are sterile. Anything 
coming into contact with them must also be sterile or 

20 contamination will result. 

Conventional reusable defibrillator testers must be 
sterilized between each use. Such reusable defibrillator testers 
must be robust to withstand the rigors of sterilization and 
consequentially expensive. In addition, the cost of the 

25 sterilization process adds to the cost of ownership. 

Conventional single use disposable sterile testers are also 
known. However, these convention single use disposable testers 
have not been practical due to their cost. In this regard, since 
they are discarded after each use the cost is a very important 

30 consideration. 

Conventional current testers are also known. These devices 
use electrical circuits containing neon or other types of lamps 
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that flash momentarily when a defibrillator voltage is applied. 
These circuits are voltage sensitive. Since the lamps only flash 
momentarily, it is easy to miss the brief flash of light, 
especially in bright ambient light. In addition, these circuits 
5 are relatively expensive and don't indicate the quality or energy 
level of the discharge. 

Accordingly, there exists a need for improved, cost- 
effective, defibrillator test devices. 

SUMMARY OF THE INVENTION 

10 The present invention addresses the foregoing need by 

providing an improved, cost-effective, defibrillator test device. 

One aspect of the present invention is directed to using a 
temperature response as an indication of a test result. In this 
aspect, the test device receives electrical energy from a 

15 defibrillation pulse and converts the electrical energy into heat 
in a resistive member. The heat raises the temperature of the 
resistive member. The temperature increase is a function of the 
defibrillator energy delivered. A visual indicator is provided 
in contact with the resistive member. The visual indicator 

20 indicates an increase in temperature of the resistive member. 

The temperature indication may be permanent or reversible. 
The temperature indicator may provide an analog indication of 
temperature or indicate that a temperature threshold has been 
exceeded. The temperature response is calibrated to an approved 

25 or desired energy input. 

Various embodiments of the present invention have one or 
more of the following advantages: inexpensive to manufacture, no 
circuitry to reduce reliability, energy sensitive rather than 
voltage sensitive, can be designed for a single use or for 

3 
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multiple use and/or the indication lasts for several seconds or 
can be permanent . 

One embodiment of the present invention is directed to a 
defibrillator test device including an electrical resistive 
5 material, at least two contact areas electrically connected to 
the electrical resistor, and a temperature reactive material in 
contact with the electrical resistive material. 

Another embodiment of the present invention is directed to a 
method of testing a defibrillator. The method includes the steps 
10 of connecting the defibrillator to a test device, discharging an 
electrical signal through the test device and providing a result 
indication in response to a temperature change of the test 
device . 

This brief summary has been provided so that the nature of 
15 the invention may be understood quickly. A more complete 

understanding of the invention can be obtained by reference to 
the following detailed description of the preferred embodiments 
thereof in connection with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Fig. 1 depicts a test device in. accordance with one 

embodiment of the present invention. 

Fig. 2 depicts a test device in accordance with a second 
embodiment of the present invention. 

Fig. 3 depicts a test device in accordance with a third 
25 embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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Fig. 1 shows a first embodiment of the present invention. A 
defibrillator test device 10 includes an electrical resistor 11. 
The electrical resistor 11 may be a two-dimensional pattern of 
resistive material in the shape of a rectangle, a square, a 
5 circle, a triangle, a polygon, or other shape. The electrical 

resistor 11 may also be a three-dimensional solid in the shape of 
a cube, rectangular solid, a sphere, a cylinder, or other shaped 
It should be understood that any shape can be used for the 
electrical resistor 11. 

10 The electrical resistor 11 has at least two conductive 

electrical contact surfaces 12 . These contact surfaces are 
preferably at opposite ends of the electrical resistor 11. These 
contact surfaces 12 are used to make electrical contact with the 
defibrillator paddles. A defibrillator pad connector/interface 

15 may also be used in conjunction or in place of the contract 
surfaces 12. One or more of the remaining side(s) 13 of the 
electrical resistor 11 are coated with a material 14 that 
indicates temperature and/or reacts to a change in temperature. 
In one embodiment, the material 14 is a reversible 

20 temperature sensitive liquid crystal paint (TSP) . The TSP can be 
used, for example, to measure the surface temperature of items 
with unusual shapes. The TSP may be applied by brush directly to 
the electrical resistor's 11 surfaces. 

Some thermal liquid crystal paints utilizes a fluorescence 

25 process of organic luminophores suspended in a polymeric binder. 
A luminophore molecule is excited by absorbing a photon (light) . 
The molecule may then transition back to a ground state by 
emitting the absorbed photon (in the form of fluorescence) . If a 
binder such as oxygen- impermeable is used, the temperature- 

30 dependent, non-radiative deactivation becomes the primary source 
of fluorescence suppression and the rate of fluorescence emission 
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is dominated by temperature. As a result, the intensity of TSP 
fluorescence is inversely proportional to temperature. 

The TSP is also available as water-soluble paints. Such 
TSP's contain microencapsulated nontoxic cholesteryl ester-based 
5 liquid crystals that change color (e.g., from reddish-brown to 
green to blue) as the temperature increases. The color change 
reverses itself when the temperature decreases so that the change 
can be observed repeatedly. 

The colors changes are best seen on a dark background. In 

10 this regard, a black backing paint may be applied first to the 
electrical resistor 11. 

The energy range of a therapeutic defibrillator shock when 
applied directly to the heart is 0 to 50 Joules. The range for 
transthorasic shock is typically 100 to 360 Joules. When testing 

15 a defibrillator this energy is transferred to the resistive 

material. In this regard, preferably, the resistive value (Ohm) 
of the electrical resistor 11 is in the range of 10 to 200 Ohms. 
The resistive value used will be determined by making the 
electrical resistance of the resistor equal to the nominal 

20 resistance of the electrical path through the patient. 

The energy delivered to the resistor is in the form of a 
short electrical pulse. The time duration of the pulse is short, 
typically less then 15 msec. The temperature rise of the 
resistive material is dependent on the energy delivered because 

25 the process is adiabatic during the short delivery interval and 

for several seconds following the delivery. The temperature rise 
of the resistor can therefore be controlled by adjusting the 
thermal mass of the resistor and heat capacity of the resistive 
material . The temperature rise can therefore be set to provide a 

3 0 clear thermal response but not high enough to cause possible 
burns to an operator or observer. Various temperature range 
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indicators may be used depending on the particular defibrillator 
to be tested. 

The shock delivery specifications for a particular 
defibrillator is a given. Thus, by taking the above factors into 
5 consideration, appropriate resistive values for the electric 

resistor 11 and appropriate temperature ranges of the TSP can be 
determined for any defibrillator to be tested. 

In operation, electrodes, an energy delivery interface or 
paddles 15 associated a defibrillator 16 to be tested are placed 

10 in electrical contact with the contact surfaces 12. The 

defibrillator 16 is then triggered to release energy (e.g., in 
the form of an electrical signal) via the contact surfaces 12 
through the electrical resistor 11. The material 14 will then 
provide a visual indication as to a test result. 

15 For example, if the appropriate amount of energy (based upon 

the defibrillator's technical specifications) is released by the 
defibrillator, the visual indication can be a color change in the 
material 14. As discussed above, the color change may be gradual 
or change once a threshold temperature is reached by the 

20 electrical resistor 11. 

As also discussed above, the value of the resistor 11 and 
the TSP temperature range are selected to provide an appropriate 
color change based upon a predetermined appropriate amount of 
energy. The material 14 may change different colors in response 

25 to different energy amounts released from the defibrillator 16. 
In this regard, the defibrillator test device 10 may be 
calibrated to provide certain color changes in response to 
predetermined energy discharges from the defibrillator 16. 

As the heat energy dissipates from the electrical resistor 

30 11, the material 14 will return to its original state. This 
allows the defibrillator test device 10 to be used again. 
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In another embodiment, as shown in Fig. 2, a coating 
material 15 may be applied to the electrical resistor ll\ The 
coating material 17 may be an opaque wax paint material, or 
similar material, that melts in response to a rise in temperature 
5 of the electrical resistor 11. As the coating material 17 melts 
a visual indication 18 is revealed. For example, the coating 
material 17 may be a white wax that turns clear as it melts, to 
reveal a black paint under coating that then becomes visible. 
This would provide a permanent visual indication. The coating 

10 material 15 may be reapplied to allow the defibrillator test 
device 10 to be reused. 

In yet another embodiment, the electrical resistor 11 is 
coated with a chemical indicator that provides a permanent 
indication. The chemical indicator, for example, may be similar 

15 to those used in thermal recorder paper. An indicating material 
14 with different temperature thresholds may be applied to each 
different surfaces of the electrical resistor. This would enable 
the defibrillator test device 10 to provide a test indication for 
different defibrillation pulse energies. 

20 Fig. 3 shows another embodiment the present invention. A 

resistive material 19 is screen printed on an insulating 
substrate 20. The resistive material 19 may also be applied in a 
particular pattern or word(s), e.g., DEFIBRILLATOR-TESTER . 
Electrically conductive contacts 12 are attached to the resistive 

25 material 19. As discussed above, the contacts 12 are used to 

make electrical contact with the defibrillator paddles 15. The 
resistive material 19 may then be coated with the same 
temperature indicating materials 14 described above. 

The material 14 may also be applied on the electrical 

30 resistor 11 or the resistive material 19 so that a particular 
pattern or word is depicted for a positive test result. For 



Copy provided by USPTO from the PACR Image Database on 01/23/2003 



US020480 

example, rather than a simple color change, the word "pass" , 
"good" or "OK" may be indicated by the color change. 

The temperature response principles (i.e., using temperature 
reactive materials such as TSP, wax and chemical indicators) of 
5 the present invention as described in the embodiments above may 
also be applied using a mechanical device. For example, a switch 
that activates or pops-up in response/reacts to temperature 
changes may also be used as the visual indication. 

In this regard, the present invention has been described 

10 with respect to particular illustrative embodiments. It is to be 
understood that the invention is not limited to the above- 
described embodiments and modifications thereto, and that various 
changes and modifications may be made by those of ordinary skill 
in the art without departing from the spirit and scope of the 

15 appended claims. 



9 



Copy provided by USPTO from the PACR Image Database on 01/23/2003 



■ra O K- "JJ ^ Q „ _1L ir? * I *d! O it* 



US020480 
CLAIMS: 



1. A defibrillator test device, comprising: 
an electrical resistive material, 

at least two contact areas electrically connected to the 
resistive material, and 

a temperature reactive material in contact with the 
electrical resistive material. 

2. The defibrillator test device according to Claim 1, 
wherein the electrical resistive material has a resistive value 
between 10 and 200 ohms. 

3. The defibrillator test device according to Claim 1, 
wherein, the at least two contact areas are arranged to receive 
energy from a defibrillator. 

4. The defibrillator test device according to Claim 1, 
wherein the temperature reactive material is a thermal liquid 
crystal paint . 

5. The defibrillator test device according to Claim 1, 
wherein the temperature reactive material is a material that 
changes state. 

6. The defibrillator test device according to Claim 1, 
wherein the temperature reactive material is a material that 
experiences a chemical reaction. 



7. The defibrillator test device according to Claim 4, 
wherein the thermal liquid crystal paint forms a predetermined 
pattern on the electrical resistor. 
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8. The defibrillator test device according to Claim 1, 
wherein the temperature reactive material includes a mechanical 
device . 

9. The defibrillator test device according to Claim 1, 
wherein the electrical resistive material is a resistor. 

10. The defibrillator test device according to Claim 9, 
wherein resistor is formed in a shape selected from the group 
consisting of a rectangle, a square, a cylinder, a circle, a 
triangle and a polygon. 

11. The defibrillator test device according to Claim 1, 
wherein the electrical resistive material is on a substrate. 

12.. The defibrillator test device according to Claim 11, 
wherein the electrical resistive material is formed in a 
predetermined pattern on the substrate . 

13. The defibrillator test device according to Claim 1, 
wherein the temperature reactive material provides a visual 
indication in response to a change in temperature of the 
resistive material. 

14. The defibrillator test device according to Claim 13, 
wherein in the visual indication is temporary. 

15. The defibrillator test device according to Claim 13, 
wherein in the visual indication is permanent. 
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16. The defibrillator test device according to Claim 13, 
wherein in the visual indication may be manually reset. 

17. A defibrillator test device, comprising: 
means for receiving an electrical signal from a 

defibrillator; and 

means for providing a test result, in response to the 
electrical signal, in accordance with a temperature change. 

18. A method of testing a defibrillator, comprising the 
steps of: 

connecting the defibrillator to a test device; 
discharging an electrical signal through the test device; 
providing a result indication in response to a temperature 
change of the test device. 
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ABSTRACT 

A defibrillator test device is disclosed that uses a 
temperature response as an indication of a test result. The 
defibrillator test device receives electrical energy from a 
5 defibrillation pulse and converts the electrical energy into 
heat in a resistive member. The heat raises the temperature 
of the resistive member. A visual test result indication is 
provided in response to a temperature increase of the 
resistive member. 
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